.
The most common tumors developing in all control males were: hepatocellular adenomas (38.2%), hepatocellular carcinomas (23.9%), alveo lar/bronchiolar adenomas (15.5%), benign vascu lar tumors (9.2%), malignant hematopoietic tumors (8.1%), including malignant lymphomas (7.9%), and histiocytic sarcomas (0.2%), adenoma and cystadenoma of the Harderian glands (7.2%), papil lomas of the forestomach (6.0%), and alveolar/ bronchiolar carcinomas (4.9%). The most com mon tumors in females were : malignant hemato poietic tumors (20.4%), including malignant lymphomas (17.6%), histiocytic sarcomas (2.8%), hepatocellular adenomas (17.9%), pituitary ade nomas (9.4%), benign vasucular tumors (8.9%), adenoma and cystoadenoma of the Harderian glands (6.7%), hepatocellular carcinomas (5.9%), papillomas of the forestomach (5.6%), alveolar/ bronchiolar adenomas (5.1%), endometrial stromal [ ]: non-neoplastic lesion % shows cumulative average Secondly, metastatic tumors were seen in the liver (8.9% in females and 2.7% in males), spleen (7.3% in females and 3.7% in males), lungs (5.5% in females and 5.4% in males), bone marrow (3.8% in females and 1.7% in males), kidneys (4.5% in females and 0.8% in males), and other organs. The most common metastatic tumors observed in these studies were malignant lymphomas and his tiocytic sarcomas. Table 1 includes data obtained from the interim necropsies on satellite animals killed at 26, 52, and 78 weeks of study. No tumors were found at necropsy in animals killed at Week 26. Four male mice (0.3% of the total 1,408 used in the 104 week studies) died of tumors from Weeks 27 to 52. The following tumors were evident in all these animals: alveolar/bronchiolar adenoma (0.6% of 175 cases were observed in 104 week studies), alve olar/bronchiolar carcinoma (1.8% of 55 cases in 104 week studies), hepatocellular adenoma (0.2% of 432 cases in 104 week studies), and hepatocel lular carcinoma (0.4% of 270 cases in 104 week studies). One alveolar/bronchiolar adenoma and four hepatocellular adenomas were found in 120 male mice that were scheduled for necropsy at Week 52.
Six (0.5%) of 1,254 female mice died from tumors from Weeks 27 to 52. One of the follow ing tumors was the cause of death in each of the six females: alveolar/bronchiolar carcinoma (7.7% of 13 cases were observed in 104 week studies), squamous cell carcinoma of the mammary gland, adrenal gland hemangioma, squamous cell car cinoma, hemangiosarcoma of the skin/subcutane ous tissue, and chondroma of the bone. All these tumors, except alveolar/bronchiolar carcinoma, were the only tumors that developed during 104 weeks of the study. No tumors were found in female mice that were scheduled for sacrifice at Week 52.
Overall tumor incidences, as well as tumors at sites of high incidence (liver, lungs, vascular tissue, and lymph nodes in males and lymph nodes, liver, endocrine organs, and vasucular tissue in females) increased with study duration, especially after 53 weeks of the study.
Tumors which occurred in more than 1.0% of control animals, necropsied in the most recent 11 studies for males and 12 studies for females, all of which were carried out in the past 5 years, are summarized in Table 2 . The rate shows the cumulative average percent derived from the total number of mice with a given finding in one study at week 52, 4 studies at week 78, and 7 studies for males and 8 for females at week 104, respectively.
The range between studies of the percent of mice exhibiting each lesion is also shown.
The range between the studies represents large shifts in tumor rates and variations in the incidence of each tumor between studies.
Rare or unusual neoplastic findings with an incidence of less than 1.0% were as follows: papil loma of the urethra (females) (Fig. 1) , interstitial tumors of the testis (Fig. 2) , C-cell adenoma (females) and C-cell carcinomas (males and females) of the thyroid, and adenocarcinoma of the ovary. Other unusual findings, but not conclusive in diagnoses, included Hodgkin's like disease of the lymph nodes (males), thymoma (males), adenocarcinoma with hepatoid metaplasia of the stomach (females) (Fig. 3) , and malignant car cinoid alterations of the stomach (males).
Non-neoplastic lesions
A variety of non-neoplastic lesions were also evident in mice by 104 weeks of study (Table 3) . Table 4 shows the cumulative average percent derived from the total number of mice with a given finding in 17 subchronic studies for control males and 18 subchronic studies for control females at Week 13.
Atrophy ( Fig. 9) were also included in this group of non neoplastic lesions. Hyperplastic and proliferative lesions: hyper plasia of the endocrine glands occurred at the highest incidence among the non-neopastic lesions observed in mice. Spindle cell hyperplasia of the adrenal cortex, cystic endometrial hyperplasia of the uterus, pituitary hyperplasia, hyperplasia of the thymic medulla, islet cell hyperplasia, follicular cell hyperplasia of the thyroid, and medullary hyperplasia of the adrenals were all considered pre-neoplastic lesions of the functional tumors appearing in.the endocrine glands. Hyperplastic and proliferative lesions included: hematopoietic cell hyperplasia, lymphoid hyperplasia of the spleen, lymph nodes and intestinal tract, epithelial cell hyperplasia of the liver, glandular stomach, lungs (alveoler/bronchiolar trees), Harderian glands, urinary bladder, and gallbladder. Baso philic cells, occasionally seen in the proximal urinary tubules are suggestive of regeneration of the epithelium cells. Anisonucleosis of the liver cells are also common findings in the mouse liver.
Pigment deposition, phagocytosis of pigments, hyaline bodies, calcium deposits, and cholesterin like crystals were common findings in aged mice. Pigments, mostly hemosiderin, were deposited mainly in the following organs; spleen, bone marrow, lymph nodes, adrenals, kidneys, and uterus. Hyalin bodies were deposited at the supe rior region of the medulla oblongata and in the gray matter of the spinal cord. Calcium deposi tion was found in the thalamus, cortico-medullary junction of the kidneys and occasionally in the mucosa of the glanduar stomach. Accumulation of foamy cells were seen infrequently in the lung and uterus. Reactive and inflammatory lesions: Lympho cytic infiltration was seen in a variety of organs including the kidneys, urinary bladder, salivary glands, lymph nodes, uterus, liver, spleen, and adrenals.
Other non-neoplastic lesions showing metaplasia, hyperkeratosis, and developmental anomalies included: ectopic pancreas in the glan dular stomach, cysts of the thymus (Kuersteiner), the appearance of the parathyroids in the thymus, ultimobranchial bodies of the thyroids, and cysts of the pituitary gland (Rathke's pouch).
Although difficult to determine, the most probable cause of death was the development of tumors, including large pituitary tumors, extensive ly developed malignant lymphomas, and enlarged hepatocellular tumors. Hemorrhage, caused by the rupture of hepatic tumors in the abdominal cavity was occasionally seen as the possible direct cause of death.
Discussion
Histopathological control data of B6C3F1 mice utilized in short and long term toxicity and carcinogenicities studies exhibit consistent patterns of neoplastic and non-neoplastic changes (Tables  1-4) . Most of these chanes show an increase in incidence and severity with study duration. Con sequently, these changes are considered to be age related, the incidence and severity of which may be influenced by the environmental and animal hus bandry controls and procedures of the testing facil ity. Therefore, the establishment of a naturally (Table 2) were compared to two year studies conducted at the An-Pyo Center over a 10 year period (Table  1) . Both male and female mice showed a significant time-related decrease in the occurrence of papilloma of the forestomach in the past five years. No other tumors showed significant time related differences in tumor occurrence between the older and more recent studies. The reason for the decrease in time to tumor of this finding is not evident at time. Squamons cell hyerplasia of the forestomach, frequently associated with ulceration17, is still seen occasionally in control mice as it was more than five years ago. animals. Consistent patterns of spontaneouslly-occur ring tumors and of non-neoplastic lesions occur ring in specific organs and tissues appear to be attributable to genetic and aging mechanisms at the molecular, cellular and systemic levels. Males exhibit a high incidence of hepatocellular carci noma followed by alveolar/bronchiolar adenoma, alveolar/bronchiolar carcinoma, and hepatocel lular adenoma.
Females exhibit a high incidence of pituitary adenoma followed by hematopoietic tumors including malignant lymphoma and his tiocytic sarcomas. For non-neoplatic lesions, in fatty changes of the urinary tubules followed by calcification of kidneys, islet cell hyperplasia, basophilic changes in the urinary tubules, and foci/hyperplasia of the liver are frequently evident in males. 
